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(54) CHANNEL ESTIMATION METHOD, BASE STATION, USER EQUIPMENT AND SYSTEM

(57) Embodiments of the present invention relate to
a channel estimation method, a base station, user equip-
ment UE, and a system. The method includes: setting
up, by a base station, a connection to user equipment
UE; and sending, to the UE, notification information in-
dicating that the UE is in a radio remote scenario, where
the notification information is used to instruct the UE to
perform channel estimation by using a channel estima-
tion algorithm applicable to the radio remote scenario,
and the channel estimation algorithm is used to perform
channel estimation on a signal that is obtained after
downlink signals from multiple radio remote units RRUs
are superposed. The UE can perform channel estimation
by using the appropriate channel estimation algorithm,
to effectively improve accuracy of the channel estimation,
thereby effectively improving a downlink data throughput
of the UE.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the field of mobile communications, and in particular, to a channel estimation
method, a base station, user equipment (User Equipment, UE), and a system.

BACKGROUND

[0002] With development of science and technology, a user has an increasing demand for performing communication
in a high speed scenario. For example, the user performs communication in a high speed train that is running. When
UE performs communication in a high-speed moving state, multiple problems will occur, for example, a throughput rate
is low, a handover frequently occurs, a handover failure rate is high, and a radio link failure rate is high.
[0003] In the prior art, for problems such as frequent handovers and a low throughput in high-speed railway mobile
communication, a solution is to use a strip topology. That is, multiple radio remote units (Radio Remote Unit, RRU) are
mounted on a baseband processing unit (Base Band Unit, BBU), and the RRUs are arranged along a railway track. For
ease of description, a communication scenario in such a topology is referred to as a radio remote scenario. In the radio
remote scenario, the multiple RRUs belong to a same physical cell, share a same cell identity (identity, ID), simultaneously
serve UE in the cell, and transmit a same radio signal. From a perspective of a UE side, a radius of the cell is greatly
enlarged, a quantity of handovers of UE in a high-speed movement process is effectively reduced, network handover
signaling overheads are reduced, and a handover failure rate is lowered. In addition, because the multiple RRUs simul-
taneously transmit downlink signals for the UE, signal to interference plus noise ratios (Signal to Interference plus Noise
Ratio, SINR) of the signals received on the UE side are also improved to a large extent.
[0004] A radio remote deployment can effectively reduce the quantity of handovers, and improve the SINRs of the
signals received by the UE. However, in the radio remote scenario described above, because the multiple RRUs simul-
taneously transmit the downlink signals for the UE, the signals received by the UE are relatively complex, and a channel
estimation result is extremely unsatisfied, affecting a downlink data throughput of the UE.

SUMMARY

[0005] Embodiments of the present invention provide a channel estimation method, an apparatus, and a system, to
effectively improve accuracy of channel estimation, thereby effectively improving a downlink data throughput of UE.
[0006] According to a first aspect, an information sending method is provided. The method includes:

setting up, by a base station, a connection to UE;
sending, to the UE, notification information indicating that the UE is in a radio remote scenario, where the notification
information is used to instruct the UE to perform channel estimation by using a channel estimation algorithm applicable
to the radio remote scenario, and the channel estimation algorithm is used to perform channel estimation on a signal
that is obtained after downlink signals from multiple RRUs are superposed.

[0007] With reference to the first aspect, in a first possible implementation of the first aspect, the performing channel
estimation on a signal that is obtained after downlink signals from multiple RRUs are superposed includes:

determining a delay and a Doppler shift of a downlink signal from each of the multiple RRUs;
performing delay and frequency compensation on the downlink signal of each RRU according to the delay and the
Doppler shift; and
determining a Wiener coefficient for a compensated signal, and performing channel estimation by using the Wiener
coefficient.

[0008] With reference to the first aspect or the first possible implementation of the first aspect, in a second possible
implementation of the first aspect, the sending, to the UE, notification information indicating that the UE is in a radio
remote scenario includes:

sending a radio resource control (Radio Resource Control, RRC) dedicated signaling to the UE, where a first indicator
bit in the RRC dedicated signaling is used to indicate that the UE is in the radio remote scenario; or
sending a system message to the UE, where a second indicator bit in the system message is used to indicate that
the UE is in the radio remote scenario; or sending a system message to the UE, where the system message carries
a cell identity of a radio remote coverage cell.
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[0009] With reference to the first aspect or the first or the second possible implementation of the first aspect, in a third
possible implementation of the first aspect, before the sending, to the UE, notification information indicating that the UE
is in a radio remote scenario, the method further includes:
determining that the UE is in a high-speed moving state.
[0010] According to a second aspect, a channel estimation method is provided. The method includes:

receiving, by UE, notification information, where the notification information indicates that the UE is in a radio remote
scenario; and
performing, according to the notification information, channel estimation by using a channel estimation algorithm
applicable to the radio remote scenario, where the channel estimation algorithm is used to perform channel estimation
on a signal that is obtained after downlink signals from multiple RRUs are superposed.

[0011] With reference to the second aspect, in a first possible implementation of the second aspect, the performing
channel estimation on a signal that is obtained after downlink signals from multiple RRUs are superposed includes:

determining a delay and a Doppler shift of a downlink signal from each of the multiple RRUs;
performing delay and frequency compensation on the downlink signal of each RRU according to the delay and the
Doppler shift; and
determining a Wiener coefficient for a compensated signal, and performing channel estimation by using the Wiener
coefficient.

[0012] With reference to the second aspect or the first possible implementation of the second aspect, in a second
possible implementation of the second aspect, the receiving, by UE, notification information, where the notification
information indicates that the UE is in a radio remote scenario includes:

receiving, by the UE, RRC dedicated signaling, where a first indicator bit in the RRC dedicated signaling is used to
indicate that the UE is in the radio remote scenario; or
receiving, by the UE, a system message, where a second indicator bit in the system message is used to indicate
that the UE is in the radio remote scenario; or receiving, by the UE, a system message, where the system message
carries a cell identity of a radio remote coverage cell.

[0013] According to a third aspect, a base station is provided. The base station includes:

a processing unit, configured to control a sending unit to set up a connection to UE; and
the sending unit, further configured to send, to the UE, notification information indicating that the UE is in a radio
remote scenario, where the notification information is used to instruct the UE to perform channel estimation by using
a channel estimation algorithm applicable to the radio remote scenario, and the channel estimation algorithm is
used to perform channel estimation on a signal that is obtained after downlink signals from multiple RRUs are
superposed.

[0014] With reference to the third aspect, in a first possible implementation of the third aspect, the performing, indicated
by the sending unit, channel estimation on a signal that is obtained after downlink signals from multiple RRUs are
superposed includes:

determining a delay and a Doppler shift of a downlink signal from each of the multiple RRUs;
performing delay and frequency compensation on the downlink signal of each RRU according to the delay and the
Doppler shift; and
determining a Wiener coefficient for a compensated signal, and performing channel estimation by using the Wiener
coefficient.

[0015] With reference to the third aspect or the first possible implementation of the third aspect, in a second possible
implementation of the third aspect, the sending unit is specifically configured to: send RRC dedicated signaling to the
UE, where a first indicator bit in the RRC dedicated signaling is used to indicate that the UE is in the radio remote
scenario; or send a system message to the UE, where a second indicator bit in the system message is used to indicate
that the UE is in the radio remote scenario; or send a system message to the UE, where the system message carries
a cell identity of a radio remote coverage cell.
[0016] With reference to the third aspect or the first or the second possible implementation of the third aspect, in a
third possible implementation of the third aspect, the processing unit is further configured to: before the sending unit
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sends, to the UE, the notification information indicating that the UE is in the radio remote scenario, determine that the
UE is in a high-speed moving state.
[0017] According to a fourth aspect, UE is provided. The UE includes:

a receiving unit, configured to receive notification information, where the notification information indicates that the
UE is in a radio remote scenario; and
a processing unit, configured to perform, according to the notification information received by the receiving unit,
channel estimation by using a channel estimation algorithm applicable to the radio remote scenario, where the
channel estimation algorithm is used to perform channel estimation on a signal that is obtained after downlink signals
from multiple RRUs are superposed.

[0018] With reference to the fourth aspect, in a first possible implementation of the fourth aspect, the processing unit
is specifically configured to: determine a delay and a Doppler shift of a downlink signal from each of the multiple RRUs;
perform delay and frequency compensation on the downlink signal of each RRU according to the delay and the Doppler
shift; and determine a Wiener coefficient for a compensated signal, and perform channel estimation by using the Wiener
coefficient.
[0019] With reference to the fourth aspect or the first possible implementation of the fourth aspect, in a second possible
implementation of the fourth aspect, the receiving unit is specifically configured to: receive RRC dedicated signaling,
where a first indicator bit in the RRC dedicated signaling is used to indicate that the UE is in the radio remote scenario;
or receive a system message, where a second indicator bit in the system message is used to indicate that the UE is in
the radio remote scenario; or receive a system message, where the system message carries a cell identity of a radio
remote coverage cell.
[0020] According to a fifth aspect, a base station is provided. The base station includes:

a communications interface;
a memory; and
a processor, where
the memory is configured to store a program instruction; and
the processor is configured to perform, according to the program instruction stored in the memory, the following
operations:

enabling the base station to set up a connection to UE by using the communications interface; and
sending, to the UE by using the communications interface, notification information indicating that the UE is in
a radio remote scenario, where the notification information is used to instruct the UE to perform channel estimation
by using a channel estimation algorithm applicable to the radio remote scenario, and the channel estimation
algorithm is used to perform channel estimation on a signal that is obtained after downlink signals from multiple
RRUs are superposed.

[0021] With reference to the fifth aspect, in a first possible implementation of the fifth aspect, that the processor performs
the operation of instructing the UE to perform channel estimation on a signal that is obtained after downlink signals from
multiple RRUs are superposed includes:

determining a delay and a Doppler shift of a downlink signal from each of the multiple RRUs;
performing delay and frequency compensation on the downlink signal of each RRU according to the delay and the
Doppler shift; and
determining a Wiener coefficient for a compensated signal, and performing channel estimation by using the Wiener
coefficient.

[0022] With reference to the fifth aspect or the first possible implementation of the fifth aspect, in a second possible
implementation of the fifth aspect, that the processor performs the operation of sending, to the UE by using the com-
munications interface, notification information indicating that the UE is in a radio remote scenario includes:

sending RRC dedicated signaling to the UE by using the communications interface, where a first indicator bit in the
RRC dedicated signaling is used to indicate that the UE is in the radio remote scenario; or
sending a system message to the UE by using the communications interface, where a second indicator bit in the
system message is used to indicate that the UE is in the radio remote scenario; or sending a system message to
the UE by using the communications interface, where the system message carries a cell identity of a radio remote
coverage cell.
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[0023] With reference to the fifth aspect or the first or the second possible implementation of the fifth aspect, in a third
possible implementation of the fifth aspect, the processor is further configured to perform, according to the program
instruction stored in the memory, the following operation:
before sending, to the UE by using the communications interface, the notification information indicating that the UE is
in the radio remote scenario, determining that the UE is in a high-speed moving state.
[0024] According to a sixth aspect, UE is provided. The UE includes:

a communications interface;
a memory; and
a processor, where
the memory is configured to store a program instruction; and
the processor is configured to perform, according to the program instruction stored in the memory, the following
operations:

receiving notification information by using the communications interface, where the notification information
indicates that the UE is in a radio remote scenario; and
performing, according to the notification information, channel estimation by using a channel estimation algorithm
applicable to the radio remote scenario, where the channel estimation algorithm is used to perform channel
estimation on a signal that is obtained after downlink signals from multiple RRUs are superposed.

[0025] With reference to the sixth aspect, in a first possible implementation of the sixth aspect, that the processor
performs the operation of performing channel estimation on a signal that is obtained after downlink signals from multiple
RRUs are superposed includes:

determining a delay and a Doppler shift of a downlink signal from each of the multiple RRUs;
performing delay and frequency compensation on the downlink signal of each RRU according to the delay and the
Doppler shift; and
determining a Wiener coefficient for a compensated signal, and performing channel estimation by using the Wiener
coefficient.

[0026] With reference to the sixth aspect or the first possible implementation of the sixth aspect, in a second possible
implementation of the sixth aspect, that the processor performs the operation of receiving notification information by
using the communications interface, where the notification information indicates that the UE is in a radio remote scenario,
includes:

receiving RRC dedicated signaling by using the communications interface, where a first indicator bit in the RRC
dedicated signaling is used to indicate that the UE is in the radio remote scenario; or
receiving a system message by using the communications interface, where a second indicator bit in the system
message is used to indicate that the UE is in the radio remote scenario; or receiving a system message by using
the communications interface, where the system message carries a cell identity of a radio remote coverage cell.

[0027] According to a seventh aspect, a communications system is provided. The system includes:

a base station, configured to: set up a connection to UE; and send, to the UE, notification information indicating that
the UE is in a radio remote scenario, where the notification information is used to instruct the UE to perform channel
estimation by using a channel estimation algorithm applicable to the radio remote scenario, and the channel esti-
mation algorithm is used to perform channel estimation on a signal that is obtained after downlink signals from
multiple RRUs are superposed; and
the UE, configured to: receive the notification information from the base station, where the notification information
indicates that the UE is in the radio remote scenario; and perform channel estimation according to the notification
information by using the channel estimation algorithm applicable to the radio remote scenario, where the channel
estimation algorithm is used to perform channel estimation on the signal that is obtained after the downlink signals
from the multiple RRUs are superposed.

[0028] With reference to the seventh aspect, in a first possible implementation of the seventh aspect, the UE is
specifically configured to: determine a delay and a Doppler shift of a downlink signal from each of the multiple RRUs;
perform delay and frequency compensation on the downlink signal of each RRU according to the delay and the Doppler
shift; and determine a Wiener coefficient for a compensated signal, and perform channel estimation by using the Wiener
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coefficient.
[0029] With reference to the seventh aspect or the first possible implementation of the seventh aspect, in a second
possible implementation of the seventh aspect, the base station is specifically configured to: send RRC dedicated
signaling to the UE, where a first indicator bit in the RRC dedicated signaling is used to indicate that the UE is in the
radio remote scenario; or send a system message to the UE, where a second indicator bit in the system message is
used to indicate that the UE is in the radio remote scenario; or send a system message to the UE, where the system
message carries a cell identity of a radio remote coverage cell.
[0030] With reference to the seventh aspect or the first or the second possible implementation of the seventh aspect,
in a third possible implementation of the seventh aspect, the base station is further configured to: before sending, to the
UE, the notification information indicating that the UE is in the radio remote scenario, determine that the UE is in a high-
speed moving state.
[0031] In the embodiments of the present invention, because the base station sends, to the UE, the notification infor-
mation indicating that the UE is in the radio remote scenario, the UE can change an adopted channel estimation algorithm
after receiving the notification information. For a characteristic that in the radio remote scenario, the UE receives the
downlink signals that are transmitted by the multiple RRUs to the UE, during channel estimation, the appropriate channel
estimation algorithm is used to perform channel estimation on the signal that is obtained after the multiple downlink
signals are superposed, to effectively improve accuracy of the channel estimation, thereby effectively improving a down-
link data throughput of the UE.

BRIEF DESCRIPTION OF DRAWINGS

[0032]

FIG. 1 is a schematic diagram of a network architecture according to an embodiment of the present invention;
FIG. 2 is a schematic diagram of an application scenario according to an embodiment of the present invention;
FIG. 3 is a signal flow diagram according to Embodiment 1 of the present invention;
FIG. 4 is a signal flow diagram according to Embodiment 2 of the present invention;
FIG. 5 is a signal flow diagram according to Embodiment 3 of the present invention;
FIG. 6 is a structural diagram of a base station according to Embodiment 4 of the present invention;
FIG. 7 is a structural diagram of UE according to Embodiment 5 of the present invention;
FIG. 8 is a structural diagram of a base station according to Embodiment 6 of the present invention;
FIG. 9 is a structural diagram of UE according to Embodiment 7 of the present invention; and
FIG. 10 is a structural diagram of a communications system according to Embodiment 8 of the present invention.

DESCRIPTION OF EMBODIMENTS

[0033] To make the objectives, technical solutions, and advantages of the embodiments of the present invention
clearer, the following describes the technical solutions in the embodiments of the present invention with reference to the
accompanying drawings in the embodiments of the present invention. Apparently, the described embodiments are a
part rather than all of the embodiments of the present invention. All other embodiments obtained by a person of ordinary
skill in the art based on the embodiments of the present invention without creative efforts shall fall within the protection
scope of the present invention.
[0034] FIG. 1 is a schematic diagram of a network architecture according to an embodiment of the present invention.
This embodiment of the present invention may be applied to a third-generation (3rd-Generation, 3G) mobile communi-
cations technology network, or may be applied to a Long Term Evolution (Long Term Evolution, LTE) network. For ease
of description, the LTE network is used below as an example for description. In an evolved universal terrestrial radio
access network (Evolved-Universal Terrestrial Radio Access Network, E-UTRAN) communications system 100 of the
LTE network, referring to FIG. 1, the E-UTRAN communications system 100 includes several base stations 110 and
other network entities, to support several UEs 120 to perform communication. Some of the UEs 120 are located in a
high speed train (High Speed Train, HST) that is running at a high speed. These UEs 120 may use a method provided
in the embodiments of the present invention to demodulate downlink data received from the base stations 110.
[0035] The base station 110 may be an evolved NodeB (evolved NodeB, eNB) in LTE. One base station 110 may
support/manage one or more cells. When needing to communicate with a network, the UE 120 selects one cell and
initiates access.
[0036] The UE 120 may alternatively be referred to as a mobile terminal (Mobile Terminal, MT), a mobile station (Mobile
Station, MS), or the like, and may perform communication with one or more core networks by using a radio access
network (Radio Access Network, RAN).
[0037] A core network device 130 is connected to one or more base stations 110, and the core network device 130
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includes a mobility management entity (Mobility Management Entity, MME).
[0038] This embodiment of the present invention may be applied to different communications systems. Corresponding
to different communications systems, a specific base station device differs, and may be specifically a base station
controller (Base Station Controller, BSC), a radio network controller (Radio Network Controller, RNC), an evolved NodeB
(eNB), or a NodeB (NodeB).
[0039] This embodiment of the present invention may be applied to a high speed scenario in which multiple nodes
perform co-transmission, and high-speed railway mobile communication in a radio remote scenario is merely used below
as an example for description.
[0040] FIG. 2 is a schematic diagram of an application scenario according to an embodiment of the present invention.
The scenario is a radio remote scenario, and a strip topology is used in the radio remote scenario. Multiple RRUs are
mounted on a BBU, and the RRUs are arranged along a railway track. The multiple RRUs are at least two RRUs, and
a quantity of the RRUs may be set as needed. A quantity of the RRUs shown in this figure is 4. The quantity is merely
an example for description, and is not intended to limit this embodiment of the present invention. The BBU in the radio
remote scenario is equivalent to a baseband unit of a base station, and the RRU is equivalent to a radio frequency unit
of the base station. In the radio remote scenario, the multiple RRUs belong to a same physical cell, share a same cell
ID, simultaneously serve UE in the cell, and transmit a same radio signal. From a perspective of a UE side, a radius of
the cell is greatly enlarged, a quantity of handovers of UE in a high-speed movement process is effectively reduced,
network handover signaling overheads are reduced, and a handover failure rate is lowered. In addition, because the
multiple RRUs simultaneously transmit downlink signals for the UE, SINRs of the signals received on the UE side are
also improved to a large extent.
[0041] A radio remote deployment can effectively reduce the handovers, and improve the SINRs of the signals received
by the UE. However, because an effect achieved by a conventional channel estimation algorithm is relatively poor in
the radio remote scenario, downlink signal demodulation performance is poor, and a throughput rate is low.
[0042] Generally, UE has an automatic time-frequency tracking function. In a conventional macro network low-speed
scenario, the UE can maintain desirable tracking performance for a received signal, and can accurately perform channel
estimation. However, in a radio remote scenario of a high-speed railway dedicated network, a signal received by the UE
is relatively complex. Assuming that the UE is simultaneously served by two RRUs, there are two main paths in signal
received by the UE. Powers, relative delays, and Doppler shifts of the two main paths change over time, and signs of
the Doppler shifts are opposite. In this case, a result of conventional channel estimation is inaccurate, affecting a downlink
throughput of a terminal.
[0043] In the radio remote scenario of the high-speed railway dedicated network, the signal received by the UE is
obtained by superposing downlink signals from the multiple RRUs, and downlink arrival signals from the RRUs have
different powers, relative delays, and Doppler shifts. For characteristics of the downlink signals received by the UE in
this scenario, a channel estimation algorithm specifically applicable to this scenario is used in this embodiment of the
present invention for channel estimation, to improve accuracy of the channel estimation in this scenario, thereby improving
a throughput of the UE.
[0044] FIG. 3 is a signal flow diagram according to Embodiment 1 of the present invention. A base station sends, to
UE, notification information indicating that the UE is in a radio remote scenario, and the UE may change a channel
estimation algorithm after receiving the notification information. Referring to FIG. 3, the method includes the following
steps.
[0045] Step 301: A base station sets up a connection to UE.
[0046] The base station is a base station using a radio remote deployment. After the UE sets up the connection to the
base station, the UE is in a radio remote scenario. A process in which the base station sets up the connection to the UE
may include, but is not limited to, the following three cases: the UE in an idle state sets up the connection to the base
station by means of a cell selection and a cell reselection; the UE in a connected state sets up the connection to the
base station by means of a handover; and the UE sets up the connection to the base station by means of radio resource
control (Radio Resource Control, RRC) reconstruction.
[0047] Step 302: The base station sends, to the UE, notification information indicating that the UE is in a radio remote
scenario.
[0048] The notification information is used to instruct the UE to perform channel estimation by using a channel estimation
algorithm applicable to the radio remote scenario. The channel estimation algorithm is used to perform channel estimation
on a signal that is obtained after downlink signals from multiple RRUs are superposed.
[0049] In this embodiment of the present invention, the base station may add the notification information to RRC
dedicated signaling and send the RRC dedicated signaling to the UE, or may add the notification information to a system
message and send the system message to the UE.
[0050] Because the channel estimation is more likely to be inaccurate when the UE is in a high-speed moving state,
the base station may first determine whether the UE is in the high-speed moving state. When determining that the UE
is in the high-speed moving state, the base station sends, to the UE, the notification information indicating that the UE
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is in the radio remote scenario; otherwise, the base station does not send the notification information. When a moving
speed of the UE exceeds a preset speed threshold, the UE may be considered to be in the high-speed moving state.
For example, the speed threshold may be set to 200 km/h. The step of determining whether the UE is in the high-speed
moving state is an optional step.
[0051] Step 303: The UE receives the notification information, where the notification information indicates that the UE
is in the radio remote scenario.
[0052] Specifically, the UE receives the RCC dedicated signaling, and a first indicator bit in the RRC dedicated signaling
is used to indicate that the UE is in the radio remote scenario. Alternatively, the UE receives the system message, and
a second indicator bit in the system message is used to indicate that the UE is in the radio remote scenario.
[0053] Step 304: The UE performs, according to the notification information, channel estimation by using a channel
estimation algorithm applicable to the radio remote scenario.
[0054] The channel estimation algorithm is used to perform channel estimation on the signal that is obtained after the
downlink signals from the multiple RRUs are superposed. Specifically, a delay and a Doppler shift of a downlink signal
from each RRU are determined, a Wiener (Wiener) coefficient is determined according to the delay and the Doppler
shift, and channel estimation is performed by using the Wiener coefficient.
[0055] In this embodiment of the present invention, because the base station sends, to the UE, the notification infor-
mation indicating that the UE is in the radio remote scenario, the UE can change an adopted channel estimation algorithm
after receiving the notification information. For a characteristic that in the radio remote scenario, the UE receives the
downlink signals that are transmitted by the multiple RRUs to the UE, during channel estimation, channel estimation is
performed on the signal that is obtained after the multiple downlink signals are superposed, to effectively improve
accuracy of the channel estimation, thereby effectively improving a downlink data throughput of the UE.
[0056] FIG. 4 is a signal flow diagram according to Embodiment 2 of the present invention. A base station sends, to
UE by using RRC dedicated signaling, notification information indicating that the UE is in a radio remote scenario.
Referring to FIG. 4, the method includes the following steps.
[0057] Step 401: A base station sets up a connection to UE.
[0058] Step 402: The UE sends indication information to the base station, where the indication information is used to
indicate that the UE supports a channel estimation algorithm applicable to a radio remote scenario.
[0059] Step 403: The base station determines whether the UE is in a high-speed moving state.
[0060] When a determining result is that the UE is in the high-speed moving state, step 404 is performed; otherwise,
no processing is performed.
[0061] The base station may first obtain a moving speed of the UE, then determine, according to a preset speed
threshold, whether the moving speed of the UE is greater than the speed threshold, and when the moving speed of the
UE is greater than the speed threshold, determine that the UE is in the high-speed moving state.
[0062] In this embodiment of the present invention, alternatively, the base station may determine, by using any one
of the following manners, whether the UE is in the high-speed moving state.
[0063] A first manner: The UE reports a movement status to the base station. For example, when accessing the base
station, UE that supports movement status reporting adds a message element (Information Element, IE) of a movement
status of the UE to signaling sent to the base station, and the base station may read a speed range of the UE from the
signaling, and the signaling may be specifically an RRC connection setup complete message.
[0064] A second manner: The base station obtains a quantity of handovers of the UE in a preset time period, and
allocates a speed range to the UE according to a quantity of handovers per unit time of the UE. For example, when the
UE performs five or more handovers in one minute, the speed range is defined as a high speed.
[0065] A third manner: The base station determines a speed range of the UE according to a Doppler shift (Doppler
shift) of a received uplink signal of the UE. For example, a Doppler shift of 1000 Hz or above indicates a high speed.
[0066] A fourth manner: The base station obtains location information of the UE by means of network side positioning,
and speed information of the UE may be obtained according to location changes of the UE, so as to allocate a speed
range to the UE. For example, when a speed of the UE reaches 200 km/h or above, the speed range is a high speed.
[0067] A fifth manner: The base station obtains speed data information of the UE from an application layer that includes
speed information.
[0068] Step 403 is an optional step. In this embodiment of the present invention, step 403 may not be included, and
step 404 is directly performed after step 402 is performed.
[0069] Step 404: The base station sends RRC dedicated signaling to the UE, where a first indicator bit in the RRC
dedicated signaling is used to indicate that the UE is in the radio remote scenario.
[0070] Specifically, whether the UE is in the radio remote scenario may be indicated by using a Boolean variable. For
example, 0 represents that the UE is not in the radio remote scenario, and 1 represents that the UE is in the radio remote
scenario.
[0071] Step 405: The UE performs, according to an indication of the RRC dedicated signaling, channel estimation by
using the channel estimation algorithm applicable to the radio remote scenario.
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[0072] The channel estimation algorithm is used to perform time-frequency tracking on a downlink signal from each
of multiple RRUs, to determine a delay and a Doppler shift of the downlink signal from each RRU, determine a Wiener
(Wiener) coefficient according to the delay and the Doppler shift, and perform channel estimation by using the Wiener
coefficient.
[0073] After entering the radio remote scenario, the UE enables the channel estimation algorithm applicable to the
foregoing scenario by receiving the indication in the RRC dedicated signaling, to improve accuracy of the channel
estimation of the UE in the foregoing scenario, thereby improving a downlink throughput of the UE, and improving network
performance.
[0074] FIG. 5 is a signal flow diagram according to Embodiment 3 of the present invention. A base station sends, to
UE by using a system message, notification information indicating that the UE is in a radio remote scenario. Referring
to FIG. 5, the method includes the following steps.
[0075] Step 501: A base station sets up a connection to UE.
[0076] Step 502: The UE determines whether the UE is in a high-speed moving state.
[0077] In this embodiment of the present invention, the UE may determine, by using a manner that includes, but is
not limited to, the following manners, whether the UE is in the high-speed moving state.
[0078] A first manner: Test a speed by using a global positioning system (Global Positioning System, GPS) of the UE.
If the speed is 300 km/h or above, it is considered as a high speed.
[0079] A second manner: Use a quantity of handovers occurring per unit time. If the quantity of handovers is five or
more per minute, it is considered that a speed is high.
[0080] A third manner: Use a quantity of cell reselections occurring per unit time. If the quantity of cell reselections is
five or more per minute, it is considered that a speed is high.
[0081] A fourth manner: Perform determining according to a historical cell duration period. If an average duration
period in previous several cells is less than 10 seconds, it is considered that a speed is high.
[0082] Step 503: When determining that the UE is in the high-speed moving state, the UE sends, to the base station,
indication information indicating that the UE is in the high-speed moving state.
[0083] In addition, indication information indicating that the UE supports a channel estimation algorithm applicable to
a radio remote scenario may further be sent.
[0084] Step 504: The base station sends a system message to the UE, where a second indicator bit in the system
message is used to indicate that the UE is in a radio remote scenario.
[0085] Step 505: The UE performs, according to an indication of the system message, channel estimation by using a
channel estimation algorithm applicable to the radio remote scenario.
[0086] The channel estimation algorithm is used to determine a delay and a Doppler shift of a downlink signal from
each of multiple RRUs, perform delay and frequency compensation on the downlink signal of each RRU according to
the delay and the Doppler shift, determine a Wiener (Wiener) coefficient for a compensated signal, and perform channel
estimation by using the Wiener coefficient.
[0087] After accessing the radio remote scenario, the UE enables the channel estimation algorithm applicable to the
foregoing scenario by reading the indication in the system message, to improve accuracy of the channel estimation of
the UE in the foregoing scenario, thereby improving a downlink throughput of the UE, and improving network performance.
[0088] In addition, for the radio remote scenario, the base station may alternatively implicitly indicate that the UE is in
the radio remote scenario. For example, the system message may carry indication information indicating that a cell is
a radio remote coverage cell. If determining that the UE belongs to a radio remote coverage cell, the UE enables the
channel estimation algorithm applicable to the radio remote scenario.
[0089] The channel estimation algorithm that is applicable to the radio remote scenario and that is used in this em-
bodiment of the present invention is briefly described below by using an example in which the UE is simultaneously
served by two RRUs that share a same cell ID.
[0090] The channel estimation algorithm includes four main steps: delay estimation, Doppler estimation, delay and
frequency compensation, and channel estimation. In each of these steps, an appropriate method needs to be selected
for processing in the radio remote scenario.
[0091] Step 1: Perform delay estimation. Inverse fast Fourier transform (Inverse Fast Fourier Transform, IFFT) is
performed on a signal to obtain a first-arrival path peak value position of each main path, so that delays

and
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of two main paths may be obtained.
[0092] Step 2: Perform Doppler estimation. The Doppler estimation is Doppler shift estimation. The Doppler estimation
used in a conventional channel estimation algorithm is obtained based on calculation of a signal phase deflection of
neighboring pilot symbols. A signal phase difference of pilot signal positions of neighboring common reference signals
(Common Reference Signal, CRS) on a same subcarrier is divided by a time interval to obtain a Doppler shift. However,
in the radio remote scenario, because there are the downlink signals from the multiple RRUs, the Doppler shift of each
signal is different, and a dominant signal changes over time as a power of each signal changes. Consequently, the
Doppler shift cannot be accurately estimated by using the conventional Doppler estimation method. In this embodiment
of the present invention, a method for estimating, from noise, Doppler shifts of multiple harmonic waves is used, for
example, a non-linear LS estimation method.
[0093] Shifts of the signals from the multiple RRUs may be estimated by using a method such as a non-linear LS
method, or a higher order Yule-Walker equation. An example in which the UE is simultaneously served by two RRUs is
used herein, to calculate Doppler shifts of two paths by using the non-linear LS method.
[0094] A time domain cross-correlation function of a received signal is:

[0095] The time domain cross-correlation function may be simplified as:
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[0096] In the time domain cross-correlation function, a meaning of each parameter is as follows:

a cross-correlation function between time-frequency positions (x, 1) and (k, k + Δk);
E (): an expectation;
HLS(k,x) : LS channel estimation at a time-frequency position (k, x);
n: noise;
p = 0 or 1: representing the 0th RRU signal and the 1st RRU signal;
N: a quantity of subcarriers that are used;

a power of the pth RRU signal;
G( ) : FFT transform of a rectangular wave, that is,

fd,p: a Doppler shift of the pth RRU signal;
Fd,p = fd,p/Δf, where Δf is a subcarrier spacing;

a delay of the pth RRU signal; and
Ts : a time unit.

[0097] The expectation in the formula may be obtained by means of averaging in a frequency domain:
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[0098] When there is a large difference between the powers of the two paths, for example, the difference is 5 dB or above:

[0099] When there is a small difference between the powers of the two paths, for example, the difference is 5 dB or below:

[0100] It can be learned from the above that when the two paths are close, there are cross terms (the last two terms)
that cannot be canceled in the formula. In the radio remote scenario, the two paths are close only when a train is located
at a middle position between the two RRUs. In this case, the Doppler shifts of the two paths hardly change over time,
the cross terms may be inhibited by means of averaging in a time domain. This is denoted as:

[0101] Therefore, an average cross-correlation function may be represented as:

[0102] For simplification, the formula is denoted as:

[0103] The following may be obtained:

[0104] Further, the Doppler shifts of the two paths may be obtained by using the following formula:



EP 3 324 588 A1

13

5

10

15

20

25

30

35

40

45

50

55

[0105] In the formula:

[0106] In the formula, m represents an OFDM symbol position in each sub frame:

m1: #0 and #4, #7 and #11, m2: #0 and #7, #4 and #11, m3: #4 and #7, m4: #0 and #11

[0107] Step 3: Perform delay and frequency compensation. A common method may be used for the delay compen-
sation. For the frequency compensation, in this embodiment of the present invention, the powers of the two paths need
to be determined first. If there is a large difference between the powers of the two paths, for example, the difference is
5 dB or above, the frequency compensation is performed according to a strong path. If the powers of the two paths are
similar, Doppler shift and delay estimation may be separately performed on the two paths. A Wiener coefficient is
calculated according to estimated values. By means of adjusting a baseband center frequency of a local oscillator of
the UE to a center of the Doppler shifts of the two paths, inter-carrier interference can be reduced.
[0108] Step 4: Perform channel estimation. In this embodiment of the present invention, channel estimation at a non-
pilot position may be obtained based on calculation of channel estimation at a pilot position.
[0109] Specifically, the channel estimation at the non-pilot position is obtained by multiplying a Wiener coefficient
matrix by the channel estimation at the pilot position.

where

HEst represents the channel estimation at the non-pilot position, WMMSE represents the Wiener coefficient matrix,
and HLS represents the channel estimation at the pilot position, where the Wiener coefficient matrix is obtained
based on time-domain and frequency-domain cross-correlation functions: 
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[0110] HLS is channel estimation of a pilot symbol, and may be obtained by means of dividing a received sequence
by a local sequence. This is the same as a conventional method. WMMSE may be obtained by using one-dimensional
linear filtering twice. That is, Wiener filtering is performed on a frequency first, and then filtering is performed on a time
domain. A frequency domain related function is as follows:

[0111] A time domain related function is as follows:

[0112] Therefore, frequency filtering may be represented as: 

[0113] Time domain filtering may be represented as: 

[0114] It can be found from an experiment that the conventional channel estimation method is inaccurate, a throughput
of the UE is low, and although a signal-to-noise ratio is greatly improved, there is still a bottleneck of the throughput.
However, in the channel estimation algorithm provided in this embodiment of the present invention, the downlink through-
put of the UE obtains an obvious gain.
[0115] FIG. 6 is a structural diagram of a base station according to Embodiment 4 of the present invention. The base
station is configured to perform a channel estimation method provided in the embodiments of the present invention. The
base station includes:

a processing unit 601, configured to control a sending unit 602 to set up a connection to UE; and
the sending unit 602, further configured to send, to the UE, notification information indicating that the UE is in a
radio remote scenario, where the notification information is used to instruct the UE to perform channel estimation
by using a channel estimation algorithm applicable to the radio remote scenario, and the channel estimation algorithm
is used to perform channel estimation on a signal that is obtained after downlink signals from multiple RRUs are
superposed.

[0116] Optionally, the performing, indicated by the sending unit 602, channel estimation on a signal that is obtained
after downlink signals from multiple RRUs are superposed includes:
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determining a delay and a Doppler shift of a downlink signal from each of the multiple RRUs;
performing delay and frequency compensation on the downlink signal of each RRU according to the delay and the
Doppler shift; and
determining a Wiener coefficient for a compensated signal, and performing channel estimation by using the Wiener
coefficient.

[0117] Optionally, the sending unit 602 is specifically configured to send RRC dedicated signaling to the UE, where
a first indicator bit in the RRC dedicated signaling is used to indicate that the UE is in the radio remote scenario; or send
a system message to the UE, where a second indicator bit in the system message is used to indicate that the UE is in
the radio remote scenario.
[0118] Optionally, the processing unit 601 is further configured to: before the sending unit 602 sends, to the UE, the
notification information indicating that the UE is in the radio remote scenario, determine that the UE is in a high-speed
moving state.
[0119] FIG. 7 is a structural diagram of UE according to Embodiment 5 of the present invention. The UE is configured
to perform a channel estimation method provided in the embodiments of the present invention. The UE includes:

a receiving unit 701, configured to receive notification information, where the notification information indicates that
the UE is in a radio remote scenario; and
a processing unit 702, configured to perform, according to the notification information received by the receiving unit
701, channel estimation by using a channel estimation algorithm applicable to the radio remote scenario, where the
channel estimation algorithm is used to perform channel estimation on a signal that is obtained after downlink signals
from multiple RRUs are superposed.

[0120] Optionally, the processing unit 702 is specifically configured to: determine a delay and a Doppler shift of a
downlink signal from each of the multiple RRUs; perform delay and frequency compensation on the downlink signal of
each RRU according to the delay and the Doppler shift; and determine a Wiener coefficient for a compensated signal,
and perform channel estimation by using the Wiener coefficient.
[0121] Optionally, the receiving unit 701 is specifically configured to: receive RRC dedicated signaling, where a first
indicator bit in the RRC dedicated signaling is used to indicate that the UE is in the radio remote scenario; or receive a
system message, where a second indicator bit in the system message is used to indicate that the UE is in the radio
remote scenario.
[0122] FIG. 8 is a structural diagram of a base station according to Embodiment 6 of the present invention. The base
station is configured to perform a channel estimation method provided in the embodiments of the present invention. The
base station includes:

a communications interface 801;
a memory 802; and
a processor 803, where
the memory 802 is configured to store a program instruction; and
the processor 803 is configured to perform, according to the program instruction stored in the memory 802, the
following operations:

enabling the base station to set up a connection to UE by using the communications interface 801; and
sending, to the UE by using the communications interface 801, notification information indicating that the UE
is in a radio remote scenario, where the notification information is used to instruct the UE to perform channel
estimation by using a channel estimation algorithm applicable to the radio remote scenario, and the channel
estimation algorithm is used to perform channel estimation on a signal that is obtained after downlink signals
from multiple RRUs are superposed.

[0123] Optionally, that the processor 803 performs the operation of instructing the UE to perform channel estimation
on a signal that is obtained after downlink signals from multiple RRUs are superposed includes:

determining a delay and a Doppler shift of a downlink signal from each of the multiple RRUs;
performing delay and frequency compensation on the downlink signal of each RRU according to the delay and the
Doppler shift; and
determining a Wiener coefficient for a compensated signal, and performing channel estimation by using the Wiener
coefficient.
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[0124] Optionally, that the processor 803 performs the operation of sending, to the UE by using the communications
interface 801, notification information indicating that the UE is in a radio remote scenario includes:

sending RRC dedicated signaling to the UE by using the communications interface 801, where a first indicator bit
in the RRC dedicated signaling is used to indicate that the UE is in the radio remote scenario; or
sending a system message to the UE by using the communications interface 801, where a second indicator bit in
the system message is used to indicate that the UE is in the radio remote scenario.

[0125] Optionally, the processor 803 is further configured to perform, according to the program instruction stored in
the memory 802, the following operation:
before sending, to the UE by using the communications interface 801, the notification information indicating that the UE
is in the radio remote scenario, determining that the UE is in a high-speed moving state.
[0126] FIG. 9 is a structural diagram of UE according to Embodiment 7 of the present invention. The UE is configured
to perform a channel estimation method provided in the embodiments of the present invention. The UE includes:

a communications interface 901;
a memory 902; and
a processor 903, where
the memory 902 is configured to store a program instruction; and
the processor 903 is configured to perform, according to the program instruction stored in the memory 902, the
following operations:

receiving notification information by using the communications interface 901, where the notification information
indicates that the UE is in a radio remote scenario; and
performing, according to the notification information, channel estimation by using a channel estimation algorithm
applicable to the radio remote scenario, where the channel estimation algorithm is used to perform channel
estimation on a signal that is obtained after downlink signals from multiple RRUs are superposed.

[0127] Optionally, that the processor 903 performs the operation of performing channel estimation on a signal that is
obtained after downlink signals from multiple RRUs are superposed includes:

determining a delay and a Doppler shift of a downlink signal from each of the multiple RRUs;
performing delay and frequency compensation on the downlink signal of each RRU according to the delay and the
Doppler shift; and
determining a Wiener coefficient for a compensated signal, and performing channel estimation by using the Wiener
coefficient.

[0128] Optionally, that the processor 903 performs the operation of receiving notification information by using the
communications interface 901, where the notification information indicates that the UE is in a radio remote scenario,
includes:

receiving RRC dedicated signaling by using the communications interface 901, where a first indicator bit in the RRC
dedicated signaling is used to indicate that the UE is in the radio remote scenario; or
receiving a system message by using the communications interface 901, where a second indicator bit in the system
message is used to indicate that the UE is in the radio remote scenario.

[0129] FIG. 10 is a structural diagram of a communications system according to Embodiment 8 of the present invention.
The communications system is configured to perform a channel estimation method provided in the embodiments of the
present invention. The system includes:

a base station 1001, configured to: set up a connection to UE 1002; and send, to the UE 1002, notification information
indicating that the UE 1002 is in a radio remote scenario, where the notification information is used to instruct the
UE 1002 to perform channel estimation by using a channel estimation algorithm applicable to the radio remote
scenario, and the channel estimation algorithm is used to perform channel estimation on a signal that is obtained
after downlink signals from multiple RRUs are superposed; and
the UE 1002, configured to: receive the notification information from the base station 1001, where the notification
information indicates that the UE is in the radio remote scenario; and perform channel estimation according to the
notification information by using the channel estimation algorithm applicable to the radio remote scenario, where
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the channel estimation algorithm is used to perform channel estimation on the signal that is obtained after the
downlink signals from the multiple RRUs are superposed.

[0130] Optionally, the UE 1002 is specifically configured to: determine a delay and a Doppler shift of a downlink signal
from each of the multiple RRUs; perform delay and frequency compensation on the downlink signal of each RRU
according to the delay and the Doppler shift; and determine a Wiener coefficient for a compensated signal, and perform
channel estimation by using the Wiener coefficient.
[0131] Optionally, the base station 1001 is specifically configured to: send RRC dedicated signaling to the UE 1002,
where a first indicator bit in the RRC dedicated signaling is used to indicate that the UE 1002 is in the radio remote
scenario; or send a system message to the UE 1002, where a second indicator bit in the system message is used to
indicate that the UE is in the radio remote scenario.
[0132] Optionally, the base station 1001 is further configured to: before sending, to the UE 1002, the notification
information indicating that the UE 1002 is in the radio remote scenario, determine that the UE 1002 is in a high-speed
moving state.
[0133] A person skilled in the art may be further aware that, in combination with the examples described in the em-
bodiments disclosed in this specification, units and algorithm steps may be implemented by electronic hardware, computer
software, or a combination thereof. To clearly describe interchangeability between hardware and software, the foregoing
has generally described compositions and steps of each example according to functions. Whether the functions are
performed by the hardware or the software depends on particular applications and design constraint conditions of the
technical solutions. A person skilled in the art may use different methods to implement the described functions for each
particular application, but it should not be considered that the implementation goes beyond the scope of the present
invention.
[0134] It may be understood by a person of ordinary skill in the art that all or a part of the steps in the foregoing method
of the embodiments may be implemented by a program instructing a processor. The program may be stored in a computer
readable storage medium. The storage medium may be a non-transitory (English: non-transitory) medium, such as a
random access memory, a read-only memory, a flash memory, a hard disk, a solid state drive, a magnetic tape (English:
magnetic tape), a floppy disk (English: floppy disk), an optical disc (English: optical disc), or any combination thereof.
[0135] The foregoing descriptions are merely specific example implementations of the present invention, but are not
intended to limit the protection scope of the present invention. Any variation or replacement readily figured out by a
person skilled in the art within the technical scope disclosed in the present invention shall fall within the protection scope
of the present invention. Therefore, the protection scope of the present invention shall be subject to the protection scope
of the claims.

Claims

1. An information sending method, wherein the method comprises:

setting up, by a base station, a connection to user equipment UE;
sending, to the UE, notification information indicating that the UE is in a radio remote scenario, wherein the
notification information is used to instruct the UE to perform channel estimation by using a channel estimation
algorithm applicable to the radio remote scenario, and the channel estimation algorithm is used to perform
channel estimation on a signal that is obtained after downlink signals from multiple radio remote units RRUs
are superposed.

2. The method according to claim 1, wherein the performing channel estimation on a signal that is obtained after
downlink signals from multiple RRUs are superposed comprises:

determining a delay and a Doppler shift of a downlink signal from each of the multiple RRUs;
performing delay and frequency compensation on the downlink signal of each RRU according to the delay and
the Doppler shift; and
determining a Wiener coefficient for a compensated signal, and performing channel estimation by using the
Wiener coefficient.

3. The method according to claim 1 or 2, wherein the sending, to the UE, notification information indicating that the
UE is in a radio remote scenario comprises:

sending radio resource control RRC dedicated signaling to the UE, wherein a first indicator bit in the RRC
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dedicated signaling is used to indicate that the UE is in the radio remote scenario; or
sending a system message to the UE, wherein a second indicator bit in the system message is used to indicate
that the UE is in the radio remote scenario; or
sending a system message to the UE, wherein the system message carries a cell identity of a radio remote
coverage cell.

4. The method according to any one of claims 1 to 3, wherein before the sending, to the UE, notification information
indicating that the UE is in a radio remote scenario, the method further comprises:
determining that the UE is in a high-speed moving state.

5. A channel estimation method, wherein the method comprises:

receiving, by user equipment UE, notification information, wherein the notification information indicates that the
UE is in a radio remote scenario; and
performing, according to the notification information, channel estimation by using a channel estimation algorithm
applicable to the radio remote scenario, wherein the channel estimation algorithm is used to perform channel
estimation on a signal that is obtained after downlink signals from multiple radio remote units RRUs are super-
posed.

6. The method according to claim 5, wherein the performing channel estimation on a signal that is obtained after
downlink signals from multiple RRUs are superposed comprises:

determining a delay and a Doppler shift of a downlink signal from each of the multiple RRUs;
performing delay and frequency compensation on the downlink signal of each RRU according to the delay and
the Doppler shift; and
determining a Wiener coefficient for a compensated signal, and performing channel estimation by using the
Wiener coefficient.

7. The method according to claim 5 or 6, wherein the receiving, by UE, notification information, wherein the notification
information indicates that the UE is in a radio remote scenario comprises:

receiving, by the UE, radio resource control RRC dedicated signaling, wherein a first indicator bit in the RRC
dedicated signaling is used to indicate that the UE is in the radio remote scenario; or
receiving, by the UE, a system message, wherein a second indicator bit in the system message is used to
indicate that the UE is in the radio remote scenario; or receiving, by the UE, a system message, wherein the
system message carries a cell identity of a radio remote coverage cell.

8. Abase station, wherein the base station comprises:

a processing unit, configured to control a sending unit to set up a connection to user equipment UE; and
the sending unit, further configured to send, to the UE, notification information indicating that the UE is in a radio
remote scenario, wherein the notification information is used to instruct the UE to perform channel estimation
by using a channel estimation algorithm applicable to the radio remote scenario, and the channel estimation
algorithm is used to perform channel estimation on a signal that is obtained after downlink signals from multiple
radio remote units RRUs are superposed.

9. The base station according to claim 8, wherein the performing, indicated by the sending unit, channel estimation
on a signal that is obtained after downlink signals from multiple RRUs are superposed comprises:

determining a delay and a Doppler shift of a downlink signal from each of the multiple RRUs;
performing delay and frequency compensation on the downlink signal of each RRU according to the delay and
the Doppler shift; and
determining a Wiener coefficient for a compensated signal, and performing channel estimation by using the
Wiener coefficient.

10. The base station according to claim 8 or 9, wherein the sending unit is specifically configured to: send radio resource
control RRC dedicated signaling to the UE, wherein a first indicator bit in the RRC dedicated signaling is used to
indicate that the UE is in the radio remote scenario; or send a system message to the UE, wherein a second indicator
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bit in the system message is used to indicate that the UE is in the radio remote scenario; or send a system message
to the UE, wherein the system message carries a cell identity of a radio remote coverage cell.

11. The base station according to any one of claims 8 to 10, wherein the processing unit is further configured to: before
the sending unit sends, to the UE, the notification information indicating that the UE is in the radio remote scenario,
determine that the UE is in a high-speed moving state.

12. User equipment UE, wherein the UE comprises:

a receiving unit, configured to receive notification information, wherein the notification information indicates that
the UE is in a radio remote scenario; and
a processing unit, configured to perform, according to the notification information received by the receiving unit,
channel estimation by using a channel estimation algorithm applicable to the radio remote scenario, wherein
the channel estimation algorithm is used to perform channel estimation on a signal that is obtained after downlink
signals from multiple radio remote units RRUs are superposed.

13. The UE according to claim 12, wherein the processing unit is specifically configured to: determine a delay and a
Doppler shift of a downlink signal from each of the multiple RRUs; perform delay and frequency compensation on
the downlink signal of each RRU according to the delay and the Doppler shift; and determine a Wiener coefficient
for a compensated signal, and perform channel estimation by using the Wiener coefficient.

14. The UE according to claim 12 or 13, wherein the receiving unit is specifically configured to: receive radio resource
control RRC dedicated signaling, wherein a first indicator bit in the RRC dedicated signaling is used to indicate that
the UE is in the radio remote scenario; or receive a system message, wherein a second indicator bit in the system
message is used to indicate that the UE is in the radio remote scenario; or receive a system message, wherein the
system message carries a cell identity of a radio remote coverage cell.

15. A communications system, wherein the system comprises:

a base station, configured to: set up a connection to user equipment UE; and send, to the UE, notification
information indicating that the UE is in a radio remote scenario, wherein the notification information is used to
instruct the UE to perform channel estimation by using a channel estimation algorithm applicable to the radio
remote scenario, and the channel estimation algorithm is used to perform channel estimation on a signal that
is obtained after downlink signals from multiple radio remote units RRUs are superposed; and
the UE, configured to: receive the notification information from the base station, wherein the notification infor-
mation indicates that the UE is in the radio remote scenario; and perform channel estimation according to the
notification information by using the channel estimation algorithm applicable to the radio remote scenario,
wherein the channel estimation algorithm is used to perform channel estimation on the signal that is obtained
after the downlink signals from the multiple RRUs are superposed.

16. The system according to claim 15, wherein the UE is specifically configured to: determine a delay and a Doppler
shift of a downlink signal from each of the multiple RRUs; perform delay and frequency compensation on the downlink
signal of each RRU according to the delay and the Doppler shift; and determine a Wiener coefficient for a compensated
signal, and perform channel estimation by using the Wiener coefficient.

17. The system according to claim 15 or 16, wherein the base station is specifically configured to: send radio resource
control RRC dedicated signaling to the UE, wherein a first indicator bit in the RRC dedicated signaling is used to
indicate that the UE is in the radio remote scenario; or send a system message to the UE, wherein a second indicator
bit in the system message is used to indicate that the UE is in the radio remote scenario; or send a system message
to the UE, wherein the system message carries a cell identity of a radio remote coverage cell.

18. The system according to any one of claims 15 to 17, wherein the base station is further configured to: before sending,
to the UE, the notification information indicating that the UE is in the radio remote scenario, determine that the UE
is in a high-speed moving state.
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